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Antipredator Responses of the Puerto Rican Giant Anole,
Anolis cuvieri (Squamata: Polychrotidae)'
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ANOLIS L1zARDS ARE THE most conspicuous, abundant, and diverse vertebrates inhabiting terrestrial eco-
systems on islands of the West Indies (Williams 1969, 1983). Although considerable research has been
conducted on the biology of Anolis, particularly on Caribbean islands (Schwartz & Henderson 1991,
Losos 1994, Roughgarden 1995, and references therein), most aspects of the ecology and behavior of
the giant species (>100 mm snout-vent length [SVL]; Williams 1983) are poorly known, including
observations on signals transmitted between anoles and their predators. The only published report on
predation on the ‘infrequently encountered Puerto Rican giant anole, Anolis cuvieri Merrem, is that by
Rand & Andrews (1975), who commented on the color pattern of juvenile lizards and its possible
function in avoiding intraspecific predation by adults, but Gorman (1977) refuted this explanation and
suggested that the dimorphism in color pattern of juvenile and adult A. cuvieri serves to avoid detection
by visually-oriented predators in their respective habitats (juvenile A. cuvieri are largely terrestrial, but
adults are mostly arboreal).

On Puerto Rico, snakes (Henderson & Crother 1989, Schwartz & Henderson 1991) and birds
(Waide & Reagan 1983, Pérez-Rivera 1985, Santana & Temple 1988) are probably the principal natural
vertebrate predators of Anolis. Although there are no reports of the colubrid snake Alsophis portoricensis
preying upon A. cuvieri, the observations that Alsophis feeds on several species of Anolis (Rodriguez-Robles
& Leal 1993) and that both juvenile and adult A. cuvieri forage on the ground (Gorman 1977, Pérez-
Rivera 1985; M. Leal, pers. obs.) and are sympatric with Alsophis portoricensis suggest that Alsophis is a
likely natural predator of A. cuvieri.

In June 1995, we induced predator-prey encounters between an Alsophis portoricensis stimulus and
five adult Anolis cuvieri at the Cambalache Forest Reserve, Barrio Garrochales, Arecibo, Puerto Rico, a
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site where both species occur sympatrically. Each episode consisted of presenting a single, previously
untested and undisturbed lizard with an intact, stuffed skin of an Alsaphis portoricensis collected at Cam-
balache. Several studies (e.g., Magurran & Girling 1986, Yasukawa et /. 1992, Moore 1994, Gotmark
1995) have shown that model predators are effective in eliciting a response from prey species. Anoles
have an excellent high-acuity, optical system very sensitive to motion and they rely on visual cues almost
exclusively for detection of predators (Underwood 1970, Fleishman 1992).

The snake model (SVL=64 cm, tail length=27 cm) was fashioned such that its anterior end (11
cm) was raised 9 cm off the ground to simulate the foraging pose of Alsophis portoricensis. We used
transparent fishing line to fasten the anterior 18 cm of the stuffed snake to a 15.2 X 16.2 cm Plexiglas
stand. The posterior 73 cm of the model had a sinuous shape that remained in contact with the ground.
Using a stop watch and an audio tape recorder, we recorded all behavioral acts performed by the lizard
5 min before (“control period”) and 5 min after (“experimental period”) we started moving the snake
model towards the anole. We positioned the model 4-8 m (depending on the physiography of the
surrounding area) from the base of the lizard’s perch and in such a way that it was unlikely that the
anole could see it before we began moving it. To account for any disturbance that we may have caused
to the anole while setting up the snake model, we started the control observations after we had positioned
the model and ourselves in relation to the subject lizard. During the experimental period, the senior
author, from behind the tree where the lizard was perching and using the transparent fishing line attached
to the Plexiglas stand, pulled the snake model by hand toward the anole at approximately 7 cm/sec until
it reached the base of the tree where the A. cristatellus was perched, where the model was left until the
end of the trial. Meanwhile, the junior author watched the anole from a partially concealed (by the
surrounding vegetation) position 4-5 m in front of the lizard’s perch. Once during each trial we stopped
pulling the snake toward the base of the anole’s perch for up to 5 sec, in an attempt to mimic the
foraging behavior of Alsophis portoricensis. We followed the behavioral descriptions of Jenssen (1977,
1978) and Greene (1988) to categorize the behavior of A. cuvieri. After each episode, we measured (SVL
= 1 mm) and weighed (body mass [BM] = 0.5 g) the subject and recorded its perch height (PH) and
diameter (PD) to the nearest cm. We marked the animals with Pentel correction liquid to avoid testing
the same individual repeatedly.

Anolis cuvieri performed five behavioral acts during predatory encounters with the Alsophis portoricensis
model: positioning of the body perpendicularly to the snake model (lateral face-off), extension and
contraction of the throat fan (dewlap) in a vertical axis (dewlapping), body movements up and down in
a vertical plane (pushups), movement at least 30 cm away (i.e., up the tree) from the snake model (flight),
and flattening of the body against the substrate (crouching). None of the A. cuvieri showed any signaling
displays (i.e., lateral face-off, dewlapping, pushups) during the control period. During the experimental
period, A. cuvieri performed pushups after the model reached the base of the perch, but not before. The
following behavioral patterns were performed by A. cuvieri during the experimental period, and thus all
reported times are after we started moving the snake model toward the anole.

A male A. cuvieri (SVL 120 mm; BM 41.8 g) that was perching head-down (PH 50 cm; PD 14.8
cm) was presented with the Alsophis model. At 43 sec the lizard turned its head toward the approaching
snake and at 60 sec the anole positioned its body perpendicularly to the model and extended its dewlap
twice. At 262 sec the snake reached the base of the anole’s perch and the anole fully extended its two
front legs, lifting the anterior portion of its body while keeping its head oriented toward the model. The
lizard retained this position until the end of the trial (i.e., at 300 sec).

We observed a male (SVL 128 mm; BM 47.3 g) that was also perching head-down (PH 38 cm; PD
7.5 ¢cm). The A. cuvieri turned its head toward the snake model at 48 sec. The snake reached the base
of the lizard’s perch at 115 sec and the anole fled up the tree approximately 140 cm, where it stopped
and remained head-up. At 163 sec the lizard oriented head-down (looking at the snake) and lifted its
head and taunk from the perch by fully extending its forelimbs. The anole moved approximately 15 cm
toward the model at 186 sec and performed pushups at 204 sec while still looking at the snake. After
partially flexing its front legs at 241 sec, the lizard continued looking at the snake until the trial ended.

A male A. cuvieri (SVL 126 mm; BM 44.5 g) that was perching head-down (PH 160 cm; PD 9.7
cm) was presented with the Alophis model. This anole remained immobile and did not show any display
behavior during the experimental period.

A female A. cuvieri (SVL 118 mm; BM 34.0 g) that was also perching head-down (PH 114 cm; PD
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8.3 cm) was presented with the snake model. At 8 sec the lizard positioned head-up and turned its head
toward the snake. The model reached the base of the anole’s perch at 114 sec. At 121 sec the lizard
initiated pushups while looking at the snake; it finished this display at 151 sec after performing three
pushups. At 247 sec the anole crouched and remained in that position until the end of the trial.

A male A. cuvieri (SVL 128 mm; BM 45.0 g) that was perching head-up (PH 81 c¢m; PD 6.1 cm)
was presented with the model. The lizard oriented its head toward the snake at 40 sec and the model
reached the base of the anole’s perch at 68 sec. During the entire experimental period the anole kept
looking at the snake and remained immobile until 227 sec, when it oriented its body perpendicularly to
the model. The lizard remained in that position until the trial ended.

During the experimental period, three of the five A. cuvieri showed conspicuous signaling displays
that we classify as pursuit-deterrent signals. Pursuit-deterrent signals are behavioral patterns that com-
municate to the predator that it has been detected, and because the chances of the predator successfully
attacking the prey decrease when the prey is aware of the incoming predator, these behavioral acts
presumably discourage the predator’s attack (Hasson 1991). Antipredator responses used by A. cuvieri
that belong to this category are pushups, lateral face-off, and dewlapping. Combined use of these three
displays is also performed by A. cristatellus and A. pulchellus during staged predatory encounters with
living Alsophis portoricensis (Leal & Rodriguez-Robles 1995; M. Leal, unpublished data). The first reaction
of Alsophis when the anoles performed these behavioral patterns was to stop its motion toward the lizards,
and the snake would only continue its approach after the anoles stopped dewlapping. In four of the five
episodes in which A. cristatellus showed dewlapping combined with lateral face-off, Alophis did not
reattack the lizard (Leal & Rodriguez-Robles 1995). Signaling to an incoming predator has also been
reported for the lizards Cophosaurus texanus (Dial 1986) and Callisaurus draconoides (Hasson et al. 1989).

When approached by the Alophis portoricensis model, an A. cuvieri positioned its body perpendicularly
to the snake and extended its dewlap, which resulted in an apparent increase in size. Combined use of
lateral face-off and dewlap extension is also shown by A. cristatellus and by the lizard Corytophanes cristatus
during encounters with a predatory snake (Davis 1953; Leal & Rodriguez-Robles 1995). In one episode,
an A. cuvieri used crouching, perhaps to look less conspicuous to the snake. Crouching is also performed
by A. cristatellus before being attacked by Alsophis portoricensis (Leal & Rodriguez-Robles 1995).

Lateral face-off, dewlapping, and pushups are widely used by various species of Anolis in species
recognition, female attraction, and agonistic interactions at the intra- or inter-specific level (Jenssen 1977,
1978; Losos 1985). Our observations show that these behavioral acts are used as well by Anolis cuviers
as defensive responses, and therefore are multipurpose behavioral acts (behavioral patterns used for defense
and other funetions [Endler 1986]), which have also been documented for A. cristatellus (Leal & Rod-
riguez-Robles 1995). Furthermore, the dual function of these behavioral acts suggests that both intra-
and inter-specific communication (i.e., sexual selection) and predation pressure were important selective
forces in the evolution of signaling behaviors in Anolis (Leal & Rodriguez-Robles 1995).
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